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PURPOSE:. To efficiently and securely measure the surface roughness of a cast 
iron pipe by moving a laser distance sensor along the surface to be measured. 

CONSTITUTION: When the surface roughness of a piece 1 to be tested is mea- 
sured, the laser distance sensor 7 is fitted to the projection end part 6 of a 
moving device 5 first. Further, the piece 1 to be tested is adjusted to the horizon- 
tal with a level 2 and set at a constant distance from the sensor 7. Then the 
device 5 is put in operation and while the sensor 7 is moved at a specific speed, 
the surface roughness is measured by a controller 8 and a computer 9. Then 
the controller 8 outputs an analog DC voltage signal corresponding to variation 
in distance from the sensor 7 to a measurement spot of the piece 1 to be tested. 
Further, the computer 9 processes data sent from the controller 8 to calculate 
the surface roughness of the piece 1 to be tested. 
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PURPOSE: To prevent the pattern for length measurement from being charged 
electrostatically and to improve the measurement accuracy by scanning and 
projecting an electron beam on the length measurement pattern on an insulating 
film and its periphery. 

CONSTITUTION: The electron beam is scanned and projected on the conductive 
pattern 3 for length measurement and its periphery by using a scanning type 
electron microscope (SEM) and secondary electrons are detected to measure 
the pattern width. At this time, electrons retaining in the length measurement 
pattern 3 are discharged to a conductive substrate 1 through a contact part 
3a. which is not charged electrostatically. The pattern 3 on the insulating film 
conducts electrically to the substrate 1, so the pattern 3 is not charged 
electrostatically and the length is measured by using the SEM; and the accuracy 
of length measurement is therefore improved, so this is very useful for the 
manufacture of an extremely fine pattern. 
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PURPOSE: To take measurements as to the internal structure of a body to be 
measured with high accuracy by gathering data regarding the dose of radiation 
which is transmitted through the body to be measured in mutually different 
radiation directions. 

CONSTITUTION: A control part 29 which incorporates a microcomputer, etc., 
is connected to data gathering parts 19a and 19b and a movement quantity 
detection part 21, and those data gathering parts 19a and 19b and detection 
part 21 are controlled by the control part 29. Further, the control part 29 sends 
out the pulse signal from the detection part 21 to a central controller 31 as 
data regarding the movement quantity of a cable 9. The controller 31 analyzes 
the internal structure, etc., of the body to be measured according to data 
gathered by those data gathering means. Namely, the gravity center arithmetic 
means and radius arithmetic means in the controller 31 calculates the center 
of gravity and radius from said data. Further, a cross figure generating means 
generates the cross section of the body to be measured from the center of 
gravity and radius which are found by said arithmetic operation. 
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17a. 17b: X-ray line sensor, 41: main memory, 51: gravity 
center calculator, 53: radius calculator. 55: cross section 
generator. 57: image processing part. 59: image memory. 
67: iinape I.'F. 69: display device, a: central controller 
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